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In the title compound, C 15 H 19 ClN 2 OS, the dihedral angle 
between the amide and thiourea fragments is 58.07 (17)°. The 
cyclohexane group adopts a chair conformation and is twisted 
relative to the thiourea fragment, forming a dihedral angle of 
87.32 (18)°. In the crystal, N— H ■ -S hydrogen bond links the 
molecules into chains running parallel to the a-axis direction. 

Related literature 

For related structures and background references, see: Al- 
abbasi & Kassim (2011); Nasir et al. (2011). For further 
synthetic details, see: Hassan et al. (2008). 




NH 




Experimental 

Crystal data 

Ci 5 H 19 ClN 2 OS 
M, = 310.83 
Triclinic, PI 
a = 5.042 (2) A 



b = 11.368 (4) A 
c = 15.139 (6) A 
a = 69.865 (7)° 
B = 82.698 (8)° 



y = 80.702 (8)° 
V = 801.7 (5) A 3 
Z = 2 

Mo Kce radiation 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2000) 
T min = 0.906, r m „ = 0.989 

Refinement 

R[F 2 > 2a(F 2 )] = 0.085 

wR(F 2 ) = 0.192 

S = 1.10 

3149 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



ji = 0.37 mm 
T = 298 K 

0.52 x 0.23 x 0.03 mm 



9192 measured reflections 
3149 independent reflections 
1935 reflections with / > 2cr(7) 
R in . = 0.063 



182 parameters 

H-atom parameters constrained 
A/w = 0.37 e A~ 3 
Ap mi „ = -0.21 e A~ 3 



0.007 A; 


D-H-A 


D-H 


H-A 


D-A 


D-H-A 




N1-H1---S1 1 


0.86 


2.73 


3.411 (4) 


137 



Symmetry code: (i) — x + 1, — y + 1, —Z- 

Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL, PARST (Nardelli, 1995) and PLATON 
(Spek, 2009). 
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l-(4-Chlorobenzoyl)-3-cyclohexyl-3-methylthiourea 
A. A. Al-abbasi, B. M. Yamin and M. B. Kassim 

Comment 

The title compound, (I), is a thiourea derivative analogous to our previously reported compounds (Al-abbasi & Kassim, 20 1 1 ; 
Nasir et ah, 2011). The thiono S and the carbonyl O adopt a gauche conformation at a partially double Nl — C8 bond with 
C7— Nl — C8— SI torsion angle of -124.4 (3)°. The dihedral angle between the mean planes of the thiourea (S1/N1/N2/C8) 
and the amide group (01/N1/C1/C7/C8) is 58.07 (17)°. The cyclohexane has a chair corformation and the mean planes of 
(C9/C10/C1 1/C12/C13/C14) and the 4-chlorobenzoyl (C11/C1/C2/C3/C4/C5/C6/C7) fragments make an angle of 26.8 (2)°. 

In the crystal, intermolecular Nl — H--S1 hydrogen bond links the molecules into a one dimentional polymeric structure 
parallel to the a-axis. 

Experimental 

The title compound was prepared according to a previously reported compound (Hassan et al, 2008). Colourless plates of 
(I) were obtained by a slow evaporation of ethanolic solution at room temperature (yield 80%). 

Refinement 

All H atoms were postioned geometrically with C — H bond lengths in the range 0.93 - 0.97 A and N — H bond of 0.86 A,. and 
refined in the riding model approximation with t/i so (H)=1.2t/ e q(C,A0, except for methyl group where J/i S0 (H)= 1.5J7 e q(C). 



Figures 




Fig. 1. The molecular structure of the title compound with displacement ellipsoids drawn at 
the 50% probability level. 




Fig. 2. A packing diagram of the title compound down the c-axis showing the intermolecular 
hydrogen bonds N — H—S (-x+1, -y + 1, -z). 



1-(4-Chlorobenzoyl)-3-cyclohexyl-3-methylthiourea 



Crystal data 

Ci 5 H 19 ClN 2 OS 
M r = 310.83 



F(000) = 328 



Z = 2 



Triclinic, PI 



D x = 1.288 Mgm 
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Hall symbol: -P 1 
a = 5.042 (2) A 
6= 11.368 (4) A 
c= 15.139 (6) A 
a = 69.865 (7)° 
(3 = 82.698 (8)° 
y = 80.702 (8)° 

V= 801.7 (5) A 3 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scan 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
r min = 0.906, r max = 0.989 
9192 measured reflections 



Melting point = 418-420 K 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 1114 reflections 
9= 1.9-26.0° 

|i = 0.37 mm 1 

T=298K 

Plate, colourless 

0.52 x 0.23 x 0.03 mm 



3149 independent reflections 

1935 reflections with / > 2a(7) 
ic int = 0.063 

Qmax = 26.0°, 9 m ; n = 1.9° 

h = -6^6 

* = -14-»14 
/ = -18-»18 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.085 
wR(F 2 ) = 0.192 
S= 1.10 

3149 reflections 
182 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[a 2 (F 0 2 ) + (0.0826P) 2 + 0.0972P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

1-3 



Ap m ax = 0.37 e 
Ap m i„ = -0.21 e A 



-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
U u U 22 

SI 0.0603 (7) 0.0371 (6) 0.0621 (7) 0.0054(5) -0.0001 (5) -0.0182(5) 
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cy— CIO— HI OB 


109.5 


Cll— CIO— H10B 


109.5 


HI OA— CIO— HI OB 


108.1 


C5— C6— CI 


120.0 (4) 


C5— C6— H6 


120.0 


CI— C6— H6 


120.0 



PC P/1 PI 1 

CD — C4 — CI 1 


1 1 n n f a\ 

i iy.y (4) 


pi p/i pi 1 
C3 — C4 — CI 1 


lino / a\ 

ny.z (4) 


p/: pc p/i 
Co — CD — C4 


1 Oft 1 f A \ 

1/U.3 (4) 


p/: pc uc 
Co — CD — HD 


1 1 n n 

ny.y 


P/1 PC uc 

C4 CD — HD 


1 1 n n 

ny.y 


pii pi/1 pn 

c 1 3 — c 1 4 — cy 


lift/; { a\ 
11U.0 (4) 


pi 1 pi A 11 1 /I A 

C13 — C14 — H14A 


1 no c 

luy.D 


pn pi/1 uu a 
Cy — C 1 4 H 1 4A 


1 ftn c 

luy.D 


P 1 O P 1 /I U 1 /I D 

C13 — C14 — H14B 


1 ftn c 

luy.D 


PO P1 A Ul /ID 

Cy — C 1 4 H 1 4is 


1 ftn c 

luy.D 


UU A P 1 /I U 1 /ID 

H 1 4A — C 1 4 H 1 4B 


1 ftO 1 

1U8.1 


P11 P 1 O PIT 

Cll — C12 — C13 


1 1 ft A /C\ 

110.4 (5) 


pii p 1 o unA 
Cll — Clz — HlzA 


1 ftn /; 

luy.o 


p 11 rn rjn A 

C13 — Clz — HlzA 


1 ftn /; 

luy.o 


P11 P 1 O Ul TD 

Cll — Clz — Hlzrs 


1 ftn £. 

luy.o 


p 1 1 rn unD 
C13 — Clz — Hi/is 


1 ftn /; 

luy.o 


unA pn ui id 
H 1 zA — C 1 z — H 1 Id 


1 ftO 1 

1U8.1 


p 1 a pn pn 
C14 — C13 — Clz 


111 1 1 A \ 

111.1 (4) 


P1 A P1 1 Ul 1 A 

C14 — C13 — H13A 


1 no a 

iuy.4 


pn p 1 1 un a 
C12 — C13 — H13A 


ioy.4 


pi/i pn uiid 
C14 — C13 — H13B 


1 ftn a 

iuy.4 


pn p 1 1 ui id 
Clz — C13 — H13B 


1 ftn a 

iuy.4 


un a pn u i od 
H 1 3 A — C 1 3 — H 1 3B 


1 ftO ft 

1U8.U 


C12— Cll— C10 


111.0 (5) 


C12— Cll— H11A 


ioy.4 


C10— Cll— H11A 


ioy.4 


C12— Cll— HUB 


ioy.4 


C10— Cll— HUB 


ioy.4 


H11A— Cll— HUB 


108.0 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

NI — HI— SI' 0.86 2.73 3.411 (4) 137 
Symmetry codes: (i) -x+l, -y+l, -z. 
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